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FULL-SPAN SLOTTED FLAPS 

By John 0. Lowry and Robert B. Liddell 

SUMMARY 

An investigation was made in the 7- "by 10-foot wind 
tunnel of the Langley Memorial Aeronautical Laboratory of 
several arrangements of a plug-type spoiler-slot aileron 
on a tapered wing model of a typical fighter airplane 
having a full-span slotted flap.  The plug-type aileron 
is essentially a tapered plue that fits into a slot 
through the wing to conform to the original external wing 
oontour when in the neutral position.  When the aileron 
is deflected, the plug projects from the upper surface of 
the wing as a   spoiler and, at the same time, makes a slot 
through the wing oehind the spoiler.  The static rolling-, 
yawing-, and hinge-moment oopfficients were determined 
and are presented for several angles of attack and flap 
deflections.  Estimates of the rolling effectiveness and 
the stick forces for a fighter airplane are also given. 

The results indicate that a plug-type spoiler-slot 
aileron will provide satisfactory lateral control on 
tapered-ving airplan-e-s with full-span slotted flaps. 
Pivoting the top plate of the plug and providing a simple 
linkage for deflecting the plate relative to the plug of- 
fers a powerful means of adjusting the stick force. 

INTRODUCTION 

The difficulty of obtaining high lifts for landing 
and take-off without impairing lateral control is one of 
the problems arising from the increased speed and wing 
loading of the modern airplane.  In order to obtain solu- 
tions to this problem, the NACA is"investigating, on a 
semispan model of the tapered wing of a modern fighter 



airplane, lateral-control devloes that appeared promising 
from wi$d~tunnel teeta on a reotangular wing with a square 
tip. 

The present tests were made of a plug-type spoiler- 
slot aileron on a tapered wing with a full-span NACA 
slotted flap and may he considered an extension of the 
work reported in reference 1.  The object of the wind- 
tunnel tests was to determine the lift characteristics 
and the eileron-oontrol characteristics for various de- 
flections of the slotted flap and various modifications 
of the plug. 

The stick forces and the rates of roll were estimated 
for-an airplane with one of the plug modifications and for 
two aileron differentials« 

Xn order to make the text and figures herein more 
concise, the term-"plug nileron" will he substituted for 
the previously used term "plug-type spoiler-slot aileron." 

APPARATUS 4JTD MJETHODS 

A Bemispan wing model was suspended in the 7- by 10- 
foot wind tunnel (reference 3) of the Langley Memorial 
Aeronautical Laboratory as shown 30hematically in figure 
1.  The root chord of the model was adjacent to one of 
the vertical wells of the tunnel, the vertical wall there- 
by serving as a reflection plane.  The flow over a semi- 
span model in this set-up is essentially the same as it 
would be over a complete model in a 7- by 20-foot wind 
tunnel.  Although a very small olearanoe was maintained 
between the root chord and the tunnel wall, no part of 
the model was fastened to or in oontect with the tunnel 
wall.  The model was so arranged on the balance frame 
that all the forces and moments acting on it might be de- 
termined.  (See fig. 1.)  Provisions were made for chang- 
ing the angle of attack while the tunnel wag in operation. 

The ailerons were deflected by-means of a calibrated 
torque rod connecting the outboard'end of tne aileron 
with a crank outside the tunnel wall and the hinge moments 
were determined from the twist of the rod (fig. l). 

The semispan wing model used in these tests was 
built to the plan form shown in figure 2.  The ordinates 



of the wing section* ere given In table I.  The airfoil 
sections of the NACA 230 series tapered in thickness 
from approximately 15^-peroent ohord at the root to s£- 
percent chord at' the tip.  The basic ohord, .ol4 of thA 
model was arbitrarily increased 3/l0 inch to reduce the 
tralling-edge thickness and the last few stations were 
refaired to give a smooth contour.  The full-span slotted 
flap, "built to conform to the ordinates of table II, was 
pivoted about the flap pivot point given in table II and 
could "be deflected 40° and 60s,  The slot shape for the 
slotted flap is given in table II.  The plug aileron was 
built of sheet metal to the dimensions given in figure 3. 
The modifications of the plug aileron are shown in figure 
4.  The wing model represents the portion of the airplane 
shown cro&p-hatched in figure 5. 

All tests with the slotted flap retracted were made 
at (t dynamic pressure of 16.37 pounds per square foot, 
Wiiiob corresponds to a velocity of about ?0 mile a per 
hoir ani to a test Reynolds number of about 3,050,000 
baafd on the mean aerodynamic chord cf 33.66 inchsp.  The 
tests with tne flap deflected were, in general, run at a 
dynamic pressure of £.31 pou3.de per square foot, wliich 
corresponds to a velocity of about 60 miles per hour and 
to a test Reynolds number of about 1,540,000. 

RESULTS AIHJ DISCUSSION 

Coefficients and Corrections 

The symbols used in the presentation of results are: 

lift coefficient U/qS) 

unocrrected drag coefficient (D/qS) 

pitohing-moment coefficient (H/qSo1) 

rolling-moment coefficient (L'/qbS) 

yawing-moment coefficient (U'/qbS) 

aileron hinge-moment coefficient (Ha/qM') 

m 

V 
v 

nominal wing chord at any spanwise looation with 
flaps retracted 

C 



o*    mean aerodynamic chord 

M1    area-moment of aileron top plate a "bout hinge axis 
of aileron 

D twice span of 8emlapan model 

ba aileron span 

S twice area of semispan model 

L twice lift of semispan model 

D twice drag: of eemispan model 

M     twice pitching moment of eemispan model at)out 
support axis 

L1    rolling moment, due to aileron deflection, about 
wind axis in plane of symmetry 

H1    yawing moment, due to aileron deflection, about 
wind axis in plane of symmetry 

Ha    aileron moment ahout hinge axiB 

q.     dynamic pressure of air stream (l/3 pV a) uncorreoted 
for blocking 

a     angle of attack 

8a    aileron deflection relative to wing, positive when 
trailing edge is down 

Sf    flap defleotion relative to wing, positive when 
trailing edge is down 

6     plate defleotion from neutral relative to aileron, 
positive when trailing edge is down 

6e    stick deflection 

C,1    rate of change of rolling-moment coefficient  Oj' 
p     with helix angle  pb/2V 

p     rate of roll 

7.    8tiok force 



• free-stream  velocity 

V. indicated Telocity,   miles  per fieri, r 

Iir\ 
Icvi 
, i 
h-3 

A positive value of  L1  or  Oj1  corresponds .to a 
deorease in lift of the model and a positive value of  IT1 

or  0Q*  oorresponde to an inorease in drag of the aodel. 
Twice the actual lift, drag, pitching moment, area, and 
span of the model were used in the reduction of the re- 
sults because the model represented half of a complete 
wing.  The drag coefficient and the angle of attaok have 
"been oorreoted only in accordance with the theory of 
trailing-vortez imagee.  Corresponding corrections were 
applied to the rolling- and yawing-moment coefficients. 
No corrections have "been applied to the hinge-moment co- 
efficients and no corrections have "been applied to any of 
the results for the effects of the support strut or the 
treatment of the inboard end' of the wing, that is, for 
the small gap "between the wing and the wall, for the 
leakage through the wall around the support tube, and for 
the boundary layer at the wall.  The drag data are com- 
parative and are not presented for performance estimations, 

The hinge moments of the aileron are presented in 
coefficient form in this report rather than in the form 
presented in reference 1, which gave actual hinge moments. 
The hinge moment is believed to be a function of the plate 
area-moment about the aileron hinge axis and these results 
are therefore more conveniently applicable to plug ailer- 
ons of different plate area and moment. 

LITT OHAHACTEBISTIOS 

The results of tests with the ai 
6) show that for a flap deflection of 
of maximum lift coefficient,  ACT.   , 

•"max 
for  a   flap  defleotion   of  50°,     AOT. 

max 
value of 1.1 for ACT.     is about 0. 

""max 
for the best duplex-flap arrangement 
3.  The pltching-moment coefficient i 
with the full-span slotted flap defle 
duplex-flap deflected, but the drag o 
full-span slotted flap is lower than 
flap at any given lift coefficient. 

leron neutral (fig. 
40° the increment 
is about 1.0 and 

1B about 1.1.  The 

1 higher than  ACj, 
max 

reported in reference 
s nearly the same 
cted as with the 
oefficient of the 
that of the duplex 

r. 



The maximum lift coefficient of the tapered-wing Is 
expected to inorease as the Reynolds number Increases to 
full scale. The effeote of neither scale nor the tunnel 
"boundaries upon the stall were investigated. 

AILEROJT CHARACTERISTICS 

Effects of vent modifications and flap deflection.- 

The rolling-moment coefficients were greater with 
the flap deflected than with the flap neutral.  Increas- 
ing the flap defleotion from 40° to 50°, however, decreased 
the rolling-moment coefficient for  8a  of -50° "by 40 per- 

oent at low angles of attack (figs. 7(c) and 7(e)) and by 
30 percent at high angles of attack (figs. 7(c) and 7(f)). 
The aileron effectiveness with the aileron near neutral 
was also decreased as the flap was deflected from 40° to 
50°.  The general decrease in. effectiveness, which was 
independent of plug modifications, was probably a result 
of the flap being stalled at a deflection of 50°.  This 
decrease mey not be present or may be much smaller on the 
airplane because of the inorease in Reynolds number.  The 
plug-aileron sharacteristios with the slotted flap at 50° 
were somewhat similar to the characteristics obtained with 
the split flap at 60° (reference l) and with the Towler 
flap at 40° (reference 4). 

The rolling-, yawing-, and hinge-moment coefficients 
at various angles of attack for. the tapered wing with plug 
aileron 1 are shown in figure 8.  These curves show the 
variation of the hinge-moment coefficient to be stable 
near the neutral aileron position in most cases but the 
rolling-moment effectiveness is nevertheless low in the 
small deflection range;  The rolling-, yawing-, and hinge- 
moment coefficients for the tapered wing with.plug aileron 
5 are shown in figure 9.  An analysis of the data presented 
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in figure 7 indicated that plug aileron 5 would give 
larger rolling-moment coefficients with lower hinge-moment 
coefficients and only slight instability...near zero defleo- 

_     tion than plug aileron 1.  The variation of the charao- 
LPt     teristlos with angle of attack are similar to the varia- 

tions Bhown in figure 8. 

The results show that the plug aileron gives either 
favorable or only slightly unfavorable yawing-moment coef- 
ficients except for the condition with flap fully defleoted 
at a large angle of attack.  The variation of rolling- 
moment coefficient with angle of attack is smaller than 
was anticipated from the results of reference 1. 

Effects of a movable plate.- Previous investigation 
of the plug aileron (reference l) has shown that the hinge 
moments of the aileron may be modified by changing the 
angle of the plate in relation to the rest of the aileron. 
Tests of the plug aileron installed in a tapered wing also 
show that the plate angle setting is critical.  Figure 10 
shows rolling-, yawing-, and hinge-moment coefficients at 
various plate deflections, angles of attack, and flap de- 
flections. 

Tests of plug aileron 5 with zero plate angle (fig. 
9) indioate that, in the high-speed condition, a small 
overbalance of the oontrol system will likely occur at low 
negative aileron deflections; whereas, at high negative 
aileron deflections, the hinge-moment coefficients are of 
such magnitude ae to require excessive oontrol forces. 
Setting the plate angle at low negative deflections made 
the hinge-moment-coefficient curves stable throughout the 
aileron defleotion range but increased the value of the 
hinge-moment coefficients at all negative aileron deflec- 
tions.  With the plate deflected  -60° and at high nega- 
tive aileron deflections, the value of  dOb/dSa  becomes 
very small (fig. 10) probably because of the stalled at- 
titude of the plate.  Increasing the plate angle in a 
positive direction decreases the hinge-moment coefficients 
but increases the instability of the aileron at low de- 
flections and decreases aileron effectiveness.  Because a 
given projection is thought to be more effective, in pro- 
ducing roll, near the outboard end of the aileron than at 
the inboard end and, beoause the large plate area and large 
moment arm tend to make the inboard portion of the plate 
more effeotive with regard to the aileron hinge moments« 
it might be advantageous to reduce the hinge moments by 

r 



defleotlng only the inboard half of the plate. With suoh 
an arrangement, a 'very small amount of aileron effective- 
ness would he lost.'. 

The effectiveness of the aileron ia roughly propor- 
tional to its ppan and to its projection above the wing 
contour.  The aileron projection may he increased "by in- 
creasing the aileron-plate width or "by raising the ailer- 
on hinge line, particularly at the outboard .end where the 
maximum projection of the aileron tested was relatively . 
small and where' the greatest gain in effectiveness is to 
he expeoted.  In some Installations, it may he advisable 
to locate one or two of the outboard-aileron' pivots above 
the win«; contour'and fair over then in order to limit," 
insofar as possible, their drag and interference. 

ESTIMATED RATES 07 BOLL AND STZCZ ?0HCES 

The rates of roll and the stick forces during steady 
roll for the airplane sliown in figure 5 have been estimated 
from the data of figures 9 and 10.  Flug aileron 5 was 
used for all stick-force computations. 

The rates of roll were estimated by means of the 
relationship 

*1» ill 
37 * Oj» 

(1) 

P 

where  0 j1 ,  the coefficient of damping in roll, was taken 

as 0.46 from the data of r°ferenoe 5.  (C.1   is  Ot   in 
P        P 

reference 5.)  Wing twist was neglected.  The stiok forces 
were estimated from the relationship 

of [cVp Cäät/    " ChdownCäot/       1        (2) 
•"i- s 'in B down -I 

which may be derived from the aileron dimensions and the 
following airplane characteristics: 



Wing area, square feet 260 
Span, feet    SB 
Taper ratio  , -.    •   • 1.67:1 
Airfoil seotion  . . '. '  JTÄ0A 230 series 
Mean aerodynamic chord, inohes    84.14 

cvi*     H' , area-moment of aileron top plate 'about 
Jq       hinge axis of aileron, cubic feet    0.47 

' Weight, pounds   7063 
Wing loading, pounds per square foot 27.2 
Stiok length, feet '     2 
Maximum stick deflection, degrees     ±21 
Aileron deflection at maximum stick deflection, 

degrees 
Linkage A 36.6, -50 
Linkage B 13.3, -50 

The values of  Cj1  and Gn  used in equations (l) 
and (2) are the values thought to exist during steady 
rolling; the difference in angle of attack of the two wings 
due to rolling has "been taken into account.  The sub- 
scripts nupn and "down" refer to aileron position. 

Two differential linkages and the corresponding 
stick-aileron motions are shown in figure 11.  Figure 12 
gives rates of roll as a function of stick forces with 
the plate neutral and with the two assumed differential 
linkages.  When the flap is neutral, linkage A gives a 
larger maximum rate of roll than linkage B; whereas the 
opposite is true with flap defleoted 40°.  The variation 
is due to the difference in the down-aileron deflections 
of the two linkages.  The maximum stiok force at high 
speed is probably excessive and a small amount of over- 
balance is apparent at small stick deflections.  The 
estimated maximum  pb/2T  available at high speed is 
somewhat less than the minimum value of 0.07 that is con- 
sidered satisfactory (reference 5). 

As was pointed out in reference 1, the hinge moments 
can be. modified by ohanglng the angle setting of the plate 
on the'top of the aileron.  Figure 13 shows the effeot of 
such a plate deflection on stiok forces and it is appar- 
ent that even a small defleotion has a very powerful ef- 
fect on the resulting stiok forces.  It would be feasible 
to set the plate at a small initial negative angle, as 
was done in the arrangements of reference 1, in order to 
eliminate the aileron overbalancing tendency.at low de- 
fleotions. ' 
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By a suitable plate-linkage arrangement, euch as Is 
shown in figure 14, the plate deflection can be varied to 
give more desirable stick-force characteristics.  AS the- 
aileron Is deflected upward the plate tilts to a negative 
angle and provides a stable hinge-moment variation at low 
aileron deflections and, on further aileron deflection, 
the.plate deflection beconea positive, reducing the maxi- 
mum stick forces.  Figure 14 shows plate deflection 
curves for two plate linkages.  By use of plate linkage 
1 with aileron linkage A and plate linkage 3 with aileron 
linkage B, it is possible for the data of figures 9 end 
10 to obtain the stick-force curves shown in figure 15, 
The stick forces for aileron linkage A with plhte linkage 
1 are considered satisfactory. la.  the couyat&tS ons, the 
characteristics cf the dow^igoing aileron vere assumed to 
be Independent of  plate angle; that is, the small varia- 
tions shown in figure 10 rere neglected.  The effects of 
a change of pivot location and cf tbe moment of the plate 
about its own pivot point were also neglected. 

Effect of yawing moment.- In order to determine the 

effect of the favorable yawing-moment coefficients on the 
values of  pb/3V  estimated in figures 13, 13, and 15, an 
analysis was made for the airplane by means of the charts 
of reference 6.  From the charts it wee estimated that 
the favorable yaw for the flap-retracted position would 
increase the apparently low values of  pb/27.  With the 
flaps deflected the effect of the small adverse yawing- 
moment coefficient is not important because the estimated 
pb/27  is large; a small decrease will not. therefore be 
serious. 

COITCLUSIONS 

The results of this investigation indicate that a 
plug aileron will provide satisfactory lateral'control 
a tapered-ving airplane equipped with full-span slotted 
flaps.  For satisfactory results, it is essential either 
to obtain the optimum amount of vent opening or to pro- 
vide means for deflecting the plate relative to the ai- 
leron. 

Langley Memorial Aeronautical Laboratory, 
National Advisory Committee for Aeronautics, 

Langley Held, 7a. 

on 
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TABLE I 

ORDIMATES FOR AIRFOIL 

[ipanvlse station« la inohes from root section.  Chord 
station* and ordlnates in percent of arbitrary vlng 

chord, ojl 

Nodal wing station 0 

Upper Lower 
Station surface surfaoe 

0 0 0 
1.25 3.48 

4.61 
-I.60 

2-5 -2.36 
5 6.10 -3.21 
7.5 7.X* -3.82 

-4-33 10 7-89 
15 8.80 -5.12 
20 9.22 -5.71 
25 9.40 -6.10 

ft 
9-37 
8.90 

-6.28 
-6.23 s 

70 

8.02 
6.85 
5.44 

-5-78 
-5.O5 
-4.10 

SO 3.87 -2.97 
90 
95 

2.12 
1.16 

-1.67 
-.94 

100 .18 -.16 
100.73 .03 -.03 

L.I. radlv s: 2.65. Slope 
of radlui through end of 
obord: C .305 

Model wing station 88.8 

Upper Lower 
Station surfaoe eurfaoe 

0 0 0 
1.25 1.89 -.84 
2-5 2.65 -1.07 
5 
7-5 U? -I.26 

-1.40 
10 4.98 -I.52 
15 5.54 -1.66 
20 5-73 -2.22 
25 5-77 -2.46 

8 5.71 
5.36 
4.78 
4.06 

-2.62 
-2.70 

£ -2.56 
-2.27 

70 
80 

3.21 
2.26 

-1.87 
-1.36 

90 1.22 -•75 
95 .70 -.46 

100 .18 -.14 
101.2 .05 -.05 

L.I. radl M: 0.70. Slope 
of radlu s through end of 
ohord: 0.305 

TABLE II 

0RDINATE8 FOR FLAP AND SLOT SHAPES 

[Spanvlse stations In lnohes from root seotlon.  Chord 
stations and ordlnates In percent of arbitrary wing 

ohord, cjl 

ro 

c to L.L 

0-87ctoLE. 
.3 inch 

Flap pi\^ct point 

Flap stations 

Model wing station 0 

Upper Lower 
Station surfaoe surfaoe 

0 -1.29 -I.29 
•5? -.08 -2.30 

1.04 .48 -2.50 
2.07 1.29 -2.60 
4.15 2.17 -2.44 
6.22 

2i4o 
1.65 

-2.18 
8.29 
12,44 

-I.9I 
-I.32 

16.58 .85 -.69 
20.72 .03 -.03 

L.E. radius:  1.19 

Model vlng station 88.8 

Upper Lower 
Station surface surface 

0 -O.76 -O.76 
•53 .01 -1.16 

I.06 • 36 -1-23 
2.12 .80 -1.22 
4.24 1.30 

1.42 
-1.10 

6.36 
8.48 

-.99 
1.35 -.87 

12-72 .93 -.62 
I6.96 • 51 -.32 
21.20      .05 -.05 

1 

L.E. radius: O.32 

Slot Shape Flap plTot 

Station 0 Station 88.8 

Rl 
R2 
X 
7 

5-3 
2 

35 
2.5 

5.1 
2 

«3.3 
3-3 

Station 0 Station 88.8 

A 
B 

85.« 
7.7 

84 
8 
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/Balance frame.-* 

Balance  frame 
Center support 
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OUTBOA RD    SEC TION 

figure 3. -      Details    of  the plug   aileron   on    the    Tapered-wing   model. Co 



NACA Fig 4 
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figure 5. - Portion of airplane simulated. 
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NACA £iq.6_ 

Lift coefficient, Ci_ 
Figure  6.— Lift, drag,andpifching-momenf 

coefficients of the tapered-wing 
model with foli-span flap and plug 
aileron,   $a*0°. 



u Aileron deflection, 8a,deQ 
(a)CC, o.l'j Ef, 0°; a, I&.37 lb/sq ft 

Figure   7.- Rolling-, uawmg-,and hinge-moment 
coefficients due to aileron deflection for 

Various aileron modifications for the tapered- wing model 
with full-span flap and plug aileron. SfijO" 

> 
o 

-SO   -<K>    -30    -20    -10      0      /O     2D    30 
Aileron deflection, Sa, deg 

(b) cc,/3.3°; Sf,0°,q,/6.37 lb/SQ ft 
figure   7'.- Continued. 31 
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-40      -30      -20      -10        0        10 
Aileron deflection, 6a, deg 
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Figure 7.- Continued. 
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figure 7.-Continued. 
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Figure 7- Continued. 
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Aileron deflection, Sa , deg 
(a) ZF)0°;C{,/G.37 Ib/sgft. 

F/gure 8. -     Roll/ngjt/awintyand hinge-moment coefficients 
due fo aileron deflection at various angles of 

attack for the tapered-wing model with full-span flap and 
plug aileron.  Plug a//eron Jj <Sfi/ 0°. 
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Aileron def/ectio/?, 8a., dep 
(b) hf, SO'; Q, 9.21 lb /so ft 

Figure 3- Concluded. 



& ö Aileron deflecfion^a^eg 
(a) Sf, O"; q, 16.37 Ib/sq ft. 

Figure 9.—       Rolling-yawing-and hinge-moment 
coefficients due to aileron deflection at 

various angles of attack for the fapered-winq model with 
•full-span flap and plug aileron. Plug a//eron -3 • SPl 0°. 
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Aileron deflection, Sajdo.g 

(b)    SfJ4Ö°;G-,9.Zllb/sqft. 
Figure 9.- Concluded. 
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Aileron deflection, Sa, deg 

(a)   OC, 0.1 °j Sf, 0°; a; 16.37/b/sq ft 
figure 10. -Rolling-yawing^and hinge-mo/weftt coefficients 

due to aileron deflection at various plate angles 
forfne fapered-Wi/ia model with full-span flap and 
plug aileron-  Plug aileron S. 
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figure /O- Continued. 
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Aileron deflection, Sa, deg 

(a)   OC, O.I °; Sf,0 "; q, /&. 37 /b/sq // 
figure 10. -Rolling-yawintyand hinge-moment coefficients 

due to aileron deflection at various plate angles 
for the tapered-Wi/ig ///ode I with full-span flap and 
plug aileron-  Plug aileron S. 
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figure /O- Continued. 
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Figure 10- Continued. 
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-5" 



20 

IG, 
öl 
Q) 
^ 

"\ l'l 
t» ^0 

fl 
A> ^ -*-. 
*o 

4J •^ 4 
Ql 

X3 
QJ 0 
t> ^3 

-4 

i/nkoge djR 4/fi l/R w 
1 .172 -WZ 200 .734 
Z Jöö .009 .200 .7/6 

z > 
O 
1> 

Jafe pvot 

-SO    -40    -30    -20     -10       0 
Aileron deflection, öa }deg 

Figure 14 - Variation of plate deflection  with aileron deflection and plate-linkage 
arrangement 

$ 
s 



-40  

^r •        i     ,  IT 
%t~~Fflate\ linkage 2 

wn^w» 
o .oz .04- .OQ .08 JO 

Full 
12 J+ 

Figure IS.- Aileron  control characteristics   of the tapered-wing airplane 
with -full-span flaps and plug ailerons.   5py movable; p/og aileron 5. 

.a' 



I 
TITLE: Wind-Tunnel Investlgatloo of a Tapered Wing with a Plug-Type Spoiler-Slot 

Aileroo and Full-Span Slotted Flaps 
AUTHOR|S|: Lowry, I O.; Llddell, B, B. 
ORIGINATING AGENCY: Langley Memorial AeronauUcal Laboratory, Langley Field, Va. 
PUBLISHED BY:  National Advisory Committee for Aeronautics, Washington, D. C. 

flT- 8329 

(None) 
oato. AoaiCY MO. 

ARH-L-250 
FUDUIHINO AOtNCT MO. 

(Samet 
tun 

July '42 
DOC a o. 
Unclass. u.s. T LAHOUAOa 

Eng. 
MMS UlWTOAnONI 
28      taMe8t graphs, drawings 

ABSTRACT: 

Static rolling, yawing, and hinge-moment coefilcieots were determined for several 
angles of attack and flap deflections. Results indicate that a plug-type spoiler-slot 
aileron will provide satisfactory lateral control on tapered-wing airplanes with 
full-span slotted flaps. By plvotlog the top plate of the plug and providing a simple 
linkage for deflecting the plate relative to the plug, a powerful means of adjusting 
tho stick force is accomplished. 

DISTRIBUTION:   Request copies of this report only from Publishing Agency 
SUBJECT HEADINGS: Wings - Aerodynamics - Flap effect 
(99150.8) - (D52.33/738); Ailerons, Spoiler - slot - Aero- 
dynamics (03242) 

DIVISION: 
SECTION: 

Aerodynamics (2) 
Wings and Airfoils (6) 

ATI SHEET NO.:     R-2-8-M 
Air Document* Division, Intotllfe nco Dopartmsnt 

Air Motorlol Command 
Ala TECHNICAL INDEX Wight-Pott omm Air Forco Bcuo 

Dayton, Ohio 


